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A force applying surgical system 1s provided for use to assist
in the msertion and/or removal of a surgical tool or a device
attached thereto from an orthopedic structure. This surgical
system comprises a medical impacting device that mates
with a surgical tool such that the impacting device can be
manually reciprocated along an axis of the tool to forcetully
impact the impacting device on a portion of the tool. The
impacting device can generate a distally directed force for
inserting the tool (and/or an attached device) into an ortho-
pedic structure, or 1t can generate a proximally directed force
to remove the tool (and/or attached device) from an ortho-
pedic structure.

19 Claims, 5 Drawing Sheets
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MEDICAL IMPACTING DEVICE AND
SYSTEM

CROSS REFERENCE TO RELATED
APPLICATTONS

This application claims priority from U.S. Provisional
Patent Application Ser. No. 60/263,427, filed on Jan. 23,
2001, entitled “Medical Impacting Device and System,”
which 1s expressly incorporated by reference herein.

FIELD OF THE INVENTION

The present 1invention relates to medical tools that assist
in orthopedic, and in particular spinal, surgical procedures.
More particularly, the invention relates to tools that may be
casily and safely inserted and removed from spaces between
joints or prostheses, or between adjacent bone structures,
and to tools that assist 1n the insertion or removal of other
tools or devices from locations within joints or prostheses,
or between adjacent bone structures.

BACKGROUND OF THE INVENTION

Advancing age, as well as 1njuries, can lead to changes 1n
the various bones, discs, joints and ligaments of the body. In
particular, these changes can manifest themselves 1n the
form of damage or degeneration of an intervertebral disc, the
result of which 1s mild to severe chronic back pain. Inter-
vertebral discs serve as “shock™ absorbers for the spinal
column, absorbing pressure delivered to the spinal column.
Additionally, they maintain the proper anatomical separation
between two adjacent vertebra. This separation 1s necessary
for allowing both the afferent and efferent nerves to exit and
enter, respectively, the spinal column.

Treatment for a diseased or damaged disc can involve the
removal of the affected disc and subsequent fusion of the
opposing vertebra to one another. Spinal fusion consists of
fusing the adjacent vertebrae through the disc space (the
space previously occupied by the spinal disc interposed
between the adjacent vertebral bodies). Typically, a fusion
cage and/or bone graft 1s placed into the disc space to
position the vertebrae apart so as to create more space for the
nerves, to restore the angular relationship between the
adjacent vertebrae to be fused, and to provide for material
that can participate in and promote the fusion process.

Several different tools have been developed to facilitate
the preparation of the adjacent vertebral bodies, as well as
the subsequent placement and/or removal of an 1mplant
between adjacent bone structures. Typically, prior to inser-
tion of an 1implant, bone preparation tools are used to prepare
the bone surfaces of the adjacent vertebrac. Mallets are often
used to apply an impacting force on a medical tool, such as
a chisel, to remove bone from a vertebral body. Mallets are
also commonly used to insert an implant, and to remove
tools positioned between adjacent vertebrae. While mallets
are ellective, the impacting force must be axially applied to
avold misalignment of the prosthesis, or the inadvertent
removal of bone. Moreover, the force applied must be
sufliciently accurate to avoid damage to the vertebrace.

To overcome some of these problems, slap hammers have
been developed and are widely used in orthopedic proce-
dures to apply an impacting force on various tools used
during surgery. However, most slap hammer designs still
have several drawbacks. Current slap hammers are typically
only used for removal of medical devices and tools, and tend
to be very large and heavy, and are thus difficult to handle.
Exceptional care must be exercised while using these instru-
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ments to prevent injury to the patient and/or the surgeon. In
particular, the surgeon’s hands can be pinched between the
hammer portion of the instrument and the hammer stops.
Care must also be exercised to prevent accidental disen-
gagement of the slap hammer from the device.

Accordingly, there remains a need for an improved slap
hammer device which can be safely and effectively used to
apply both an 1nsertion and removal force to a medical tool.

SUMMARY OF THE INVENTION

The present invention pertains to a force applying surgical
system which mcludes a medical impacting device and a
surgical tool. The medical impacting device can be selec-
tively mated with a variety of surgical tools, and 1s effective
to enable a surgeon to provide a force 1n a desired direction
to either insert or remove the associated surgical tool (or a
device attached to the tool) from an orthopedic structure.
The medical impacting device 1s a slidable mass which can
engage the surgical tool 1n a removable, replaceable manner.
This medical impacting device can be selectively recipro-
cated along an axis of the surgical tool.

In one embodiment, a surgical system 1s provided includ-
ing an elongate surgical tool having a handle portion and a
distal portion extending therefrom, and a substantially cylin-
drical impacting device, €.g. a hollow slidable mass, remov-
ably and replaceably disposed around the handle portion of
the surgical tool. The slidable mass includes a proximal end,
a substantially open distal end, and a side wall extending
therebetween and defining an inner lumen. The side wall
includes a longitudinally extending opening formed therein
and 1n communication with the inner lumen. In use, the
slidable mass 1s rotatably movable between a first
orientation, in which the mass 1s slhidably and operably
mated to the surgical tool, and a second orientation 1n which
the mass 1s removable from the surgical tool. When the mass
1s positioned in the first orientation, the mass can be slidably
moved along a longitudinal axis of the surgical tool to apply
a force to the tool.

In another embodiment, the handle portion of the surgical
tool 1ncludes a proximal end, a distal end, and four sides
extending therebetween. A first pair of opposed sides can
have a first shape, and the other pair of opposed sides can
have a second shape. The first shape of the first pair of
opposed sides can be, for example, substantially flat, and the
second shape of the other two opposed sides can be, for
example, substantially rounded. The opening in the side wall
of the mass can have a shape complementary to the first
shape of the two opposed sides of the handle to allow the
handle to be disposed around the mass. In a preferred
embodiment, the two opposed, substantially flat sides have
a first width, the other two opposed substantially rounded
sides have a second width, and the width of the groove is
orcater than the first width, and less than the second width.

The groove or opening 1n the sidewall of the mass 1s
useful 1n that 1t allows access to the hollow 1nner portion of
the 1mpacting device, enabling a surgical tool to be mated
with the impacting device. A tool suitable for mating with
the 1mpacting device 1s one 1n which the handles of the tool
will fit within the groove in a first orientation, but not in
second orientation. Once the tool 1s mated with the 1mpact-
ing device, the tool i1s rotated 90° to a locked position to
prevent removal of the tool through the groove. While 1n the
locked position the impacting device 1s able to be manually
reciprocated along the longitudinal axis of the tool.

The slidable mass is used to insert the tool (or an attached
device) within an orthopedic structure, or remove the tool
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(or an attached device) from within an orthopedic structure
by applying a force to the surgical tool. The distal end of the
surgical tool may have formed thercon a bone preparation
device (e.g., a rasp), a trial device, a connection element that
allows the tool to attach to another device, or another
surgically useful element. The preparation device and the
trial device may be integral with the elongate member or
they may be selectively attached to the elongate member
through the connection element.

In another embodiment, the proximal end of the slidable
mass can include an inner, substantially flattened proximal
end wall, and an inner, substantially tapered distal end wall
having a central opening extending therethrough. The slid-
able mass 1s effective to apply a proximally directed force to
the 1nner, proximal end wall and a distally directed force to
the inner, distal end wall. In a preferred embodiment, the
slidable mass has a length greater than a length of the handle
portion of the surgical tool. The mass 1s movable between a
first proximal position, 1n which the open distal end of the
mass abuts the distal end of the handle portion and the
proximal end of the mass 1s positioned proximal to the
proximal end of the handle portion, and a second position,
in which the proximal end of the mass abuts the proximal
end of the handle portion and the distal end of the mass 1s
positioned distal to the distal end of the handle portion.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be more fully understood from the
following detailed description taken in conjunction with the
accompanying drawings, 1n which:

FIG. 1 1s a perspective view of components the surgical
system of the invention in an unmated condition;

FIG. 2 1s a perspective view of one embodiment of a
surgical tool useful with the system of the present invention;

FIG. 3 1s a perspective view of an embodiment the
medical impacting tool of the present invention;

FIG. 4 1s an end view of a distal end of the impacting
device shown 1n FIG. 3;

FIG. 5 a perspective view of the system of FIG. 1 in which
a surgical tool 1s partially 1nserted into the medical impact-
ing device;

FIG. 6A a proximal end view of the system of FIG. 1 in
which a surgical tool 1s partially inserted into the medical
impacting device;

FIG. 6B a proximal end view of the system of FIG. 1 in
which a surgical tool 1s fully inserted into the medical
impacting device 1n an unlocked condition;

FIG. 6C 1s a proximal end view of the system of FIG. 1
in which the surgical tool 1s fully inserted and locked within
the medical impacting device.

DETAILED DESCRIPTION OF THE
INVENTION

The present invention pertains to a force applying surgical
system that can be used to assist in the insertion or removal
of a surgical tool (or a device attached thereto) from an
orthopedic structure. This surgical system 10, as shown 1n
FIG. 1, generally includes a medical impacting device 12,
¢.g., a slidable mass, that mates with a surgical tool 26 such
that the 1impacting device 12 can be manually reciprocated
along an axis L of the tool 26 to forcefully impact the
impacting device 12 on a portion of the tool 26. The
impacting device 12 can generate a distally directed force
for inserting the tool 26 (and/or an attached device) into an
orthopedic structure, or 1t can generate a proximally directed
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force to remove the tool 26 (and/or an attached device) from
an orthopedic structure.

FIGS. 1 and 2 illustrate an exemplary surgical tool 26 that

1s useful with the surgical system 10. As shown, the surgical

tool 26 1s generally elongated and includes a proximal end
28 having a handle portion 32, and a distal end 30. An

clongate member 36 extends from a distal end 29 of the
handle portion 32, and terminates at distal end 30. The
handle portion 32 of the tool 26 can have a variety of shapes
and sizes, but 1t preferably has proximal and distal ends 28,
29, and four sides: a first pair of opposed sides 34a, 34b
having a first shape, and the other two opposed sides having
a second shape 35a, 35b. While the shape of each side 34a,
34b, 35a, 35b can vary, opposed sides 34a and 34b prefer-

ably have a substantially tlat shape, and opposed sides 354,
35b preferably have a substantially rounded shape. The
proximal and distal ends 28, 29 of the handle portion can
also vary 1n shape and size, but preferably the proximal end
28 of the handle portion 32 has a substantially flat shape, and
the distal end 26 1s tapered to form a shoulder 41. The
tapered shoulder 41 allows for better visualization of the
surgical field.

In an exemplary embodiment, the handle 32 has a length
1, that 1s less than a length 1 of impacting device 12 to
enable reciprocating movement of the device 12 with respect

to the handle 32. Preferably, the length differential should be
such that 1t allows for about 5 mm to 150 mm of travel of

the device 12. The width of the handle portion 32 can also
vary, but preferably the handle 32 includes first and second

widths w,, w,, as shown in FIG. 2. The first width w,
extends between the opposed, rounded sides 35a, 35b, and
the second width w, extends between the opposed, flat sides
34a, 34b. The second width should be less than the first
width w, to allow the handle portion 32 to mate with the
impacting device 12 1n only one of two orientations, as will
be discussed 1in more detail below. In an exemplary
embodiment, the first width w, 1s 1n the range of about 2.5
mm to 40 mm, and the second width w, 1s 1n the range of
about 5 mm to 60 mm.

The elongate member 36, which extends from the distal
end 29 of the handle portion 32, can include an instrument
38 that 1s formed integrally with or removably attachable to
the distal end 30 of the tool 26. Although the instrument 38
1s 1llustrated to be a rasp-type device, other devices may be
present on the tool as well. For example, instrument 38 may
be a trial device, such as a spinal implant trial, used to assess
the fit of an 1implant of a given size and/or type. The tool 26
can optionally include a connection element, or attachment
mechanism, formed on the distal end 30 that enables the tool
to be selectively connected to another element such as a
bone affecting element (e.g., a rasp device), a trial device, a
prosthesis, a prosthesis component, or another surgical tool.

One of ordinary skill in the art will appreciate that a
variety of surgical tools may be used with the present
invention, and surgical tool 26 1s only one example of a
suitable tool. Virtually the only requirement of a suitable
tool 1s that 1t have a structure, such as a handle, that 1s able
to be mated with the hollow 1nner portion 24 of the impact-
ing device 12. Accordingly, such a structure (e.g., a handle)
should have dimensions to allow the tool to be insertable and
removable from the impacting device 12 1n a first
orientation, and mated to the impacting device 12 1n a
second orientation. In the second orientation, the tool 26 1s
locked within the impacting device 12, such that it cannot be
removed through groove 20. While locked in the second
orientation, the impacting device 12 1s still able to be
manually reciprocated along the longitudinal axis L of the

tool 26.
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The handle portion 32 of the surgical tool 26 1s adapted to
mate with the medical impacting device 12, which i1s shown
in more detail in FIG. 3. The impacting device 12 generally
includes a proximal end 14 that 1s preferably substantially
closed, a distal end 16 that 1s at least partially open, and a
side wall 18 defining an 1nner lumen 24 that extends between
the proximal and distal ends 14, 16.

The shape and size of the impacting device 12 can vary,
but the device 12 preferably has a generally elongate cylin-
drical shape. The proximal and distal ends 14, 16 of the
impacting device 12 are preferably adapted to conform to
the shape of the proximal and distal ends 28, 26 of the handle
32. In one embodiment, the proximal end 16 of the impact-
ing device 12 1s substantially flat to receive the flat proximal
end 28 of the handle portion 32 of tool 26, and the distal end
14 of the mass 12 1s tapered to seat the shoulder 41 of the
handle portion 32 of the tool 26. In an exemplary
embodiment, the distal end 14 of the mass 12 and the distal
end 26 of the handle 32 are tapered at an angle 1n the range
of about 20° to 40°, and most preferably at about 30°. The
distal end 26 can include an orifice 13 which 1s adapted to
slidably receive the elongate extension 36 of the surgical
tool 26. The orifice 13, shown 1n FIG. 4, can vary in shape
and size, but 1t preferably has a width w_ 1n the range of
about 20 mm to 60 mm.

The side wall 18 of the impacting device 12 includes a
ogroove 20, or opening, formed therein that extends parallel
to the longitudinal axis L of the device 12. The groove 20
preferably has a length 1, that causes 1t to occupy a majority
of the length 1 of the impacting device 12. More preferably,
the groove 20 extends from the proximal end 14 at a point
15 distally adjacent to the proximal end 14, through the
opening at the distal end 16. The opening created by the
oroove 20 communicates with the mner lumen 24 of the

impacting device 12, and 1s adapted to receive the surgical
tool 26.

The groove 20 can vary in shape and size, but it should be
adapted to receive the surgical tool 26 when the 1mpacting
device 12 1s positioned in a first orientation, and to be locked
and slidably mated to the surgical tool 26 when the impact-
ing device 12 positioned 1n a second orientation. Preferably,
the width w, of the groove 20 1s greater than the width w,
between the flat sides 34a, 34b of the handle portion 32 of
the surgical tool 26 such that the handle portion 32 of the
tool 26 can be 1nserted with the flat sides 34a, 34b positioned
adjacent the groove 20. Conversely, the width w, of the
groove 20 1s preferably smaller than the width w, between
the rounded sides 35a, 35b of the handle portion 32 such that
the handle portion 32 of the surgical tool 26 1s retained, e.g.,
locked, within the 1nner lumen 24 of the impacting device
12. The tool 26, when in the locked position, 1s slidably
movable along the longitudinal axis L of the tool 26.

In an exemplary embodiment, the width w, of the groove
is 1n the range of about 8 mm to 30 mm. The length 1, of the
groove can also vary, but the length 1, should be greater than
the length 1, of the handle portion 32 of the tool 26, and less
than the length 1 of the impacting device 12. Preferably, the
length 1, of the groove 20 is in the range of about 80 mm to
350 mm, and the length 1 of the impacting device 12 1s in
the range of about 85 mm to about 380 mm.

FIGS. 5 and 6A depict the initial engagement of the
surgical tool 26 with the medical impacting device 12. The
handle 32 of the tool 26 i1s oriented 1n a first, insertion
position to allow 1t to fit through the groove 20 of the
impacting device. In the msertion position, the substantially

flat surfaces 34a, 34b of the handle 32 are aligned to be
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adjacent to the edges of the side wall 18 that define groove
20. As shown 1n FIG. 6B, continued 1nsertion of the tool 26
within the impacting device 12 results 1in the handle 32 being
fully seated within the 1nner hollow portion 24 of device 12
in an unlocked position. In the unlocked position, the handle
32 1s oriented so that 1t can be lifted through the groove 20
to be removed from the impacting device 12. As so
positioned, the entire handle 32 1s disposed within device 12
and, depending on the location of the device 12, a portion of
the elongate member 36 resides within a portion of the
oroove 20 as well. Regardless of the position of device 12,
a portion of elongate member 36 emerges from the distal

opening of the device 12.

Once the handle 32 has been completely mserted within
the 1mpacting device 12, as shown m FIG. 6B, the tool 26
can be locked within the device 12 by rotating the handle 32
approximately 90° such that one of the flat surfaces 34a, 345
1s aligned with and visible through the opening formed by
the groove 20 1n the side wall 18 of the impacting device 12.
FIG. 6C 1llustrates the handle portion 32 of the tool 26 1n the
locked position, 1n which the handle 32 of tool 26 1s oriented
so that the wider dimension of the handle 1s not able to {it

through groove 20 to separate the tool 26 and the 1impacting
device 12.

The locking of the tool 26 within the medical impacting,
device 12 does not prevent reciprocating movement of the
device 12 relative to the tool 26 along the longitudinal axis
L of tool 26. As FIG. 5 depicts, the length 1, of the handle
32 1s less than the length 1, of the groove 20, enabling the

device 12 to be selectively reciprocated along the longitu-
dinal axis L of the tool 40.

In use, the impacting device 12 is effective to insert or
remove tool 26 (or an attached device) from an orthopedic
structure by forcefully moving the impacting device 12
along the tool 26 1n the either a proximal or distal direction.
When moved 1n the proximal direction, the distal portion 16
of the of the device 12 impacts on a distal portion 29 of the
handle 32. In one embodiment, as shown 1n FIGS. 1 and 5,
the distal portion 16 of the handle 32 has a shoulder 41
which 1s impacted by the tapered distal end 16 surrounding
the orifice 13 of the impacting device 12 when the device 12
1s moved 1n the proximal direction. Conversely, to insert tool
26 (or an attached device) within an orthopedic structure, the
impacting device 12 1s forcetully moved along the tool 26 in
the distal direction so that an inner end wall (not shown) at
the proximal end 14 of the device 12 impacts on the
proximal end wall 28 of handle 32. One of ordinary skill 1n
the art will appreciate that one or more 1impacts may be
necessary, depending on the mass of the impacting device
12, for a removal or 1nsertion procedure. While the mass of
the 1mpacting device 12 can vary, the mass 1s preferably 1n
the range of about 225 g to 1375 ¢.

The components of the surgical system 10 can be formed
from a variety of materials. The material should have
suflicient strength so as to withstand applied pressures to
insert or remove a surgical instrument. Suitable materials
include biocompatible materials such as stainless steel.
Exemplary materials include a variety of medically accept-
able metals, metal alloys, ceramics, and plastics. The com-
ponents of the surgical system 10 can be comprised of a
heterogeneous mixture of biocompatible materials. The
inner surface of the mner lumen 24 of the device 12 can be
made from the same material that forms device 12, or
alternatively 1t can be coated or covered with a biocompat-
ible material, such as a polymer, ceramic or a metal.

One of ordinary skill in the art will further appreciate
further features and advantages of the invention based on the
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embodiments described above. All references referred to
herein are expressly incorporated by reference in their
entirety.
What 1s claimed 1s:
1. A surgical system, comprising;:
an elongate surgical tool having a proximal handle portion
having a proximal end, a distal end, and two opposed,
substantially flat sides extending therebetween, and a
distal portion extending from the proximal handle
portion; and
a substantially cylindrical, hollow slidable mass remov-
ably and replaceably disposed around the handle por-
tion of the elongate surgical tool and rotatably movable
between a first orientation and a second orientation, the
slidable mass having a proximal end, a substantially
open distal end, and a side wall extending therebetween
and deflning an inner lumen, the side wall having a
longitudinally extending opening formed therein and 1n
communication with the inner lumen;

wherein the slidable mass 1s slidably operable and mated
to the surgical tool when the mass 1s positioned in the
first orientation, and removable from the surgical tool
when the mass 1s positioned 1n the second orientation.

2. The surgical system of claim 1, wherein the slidable
mass 1s slidably movable along a longitudinal axis of the
surgical tool when positioned 1n the first orientation.

3. The surgical system of claim 2, wherein the opening 1n
the side wall of the shidable mass 1s sized to receive the
handle portion of the elongate surgical tool when the mass
1s positioned 1n the second orientation.

4. The surgical system of claim 3, wherein the opening in
the side wall defines opposed edges, and wherein the slid-
able mass 1s positioned 1n the second orientation when the
opposed edges of the side wall are positioned adjacent the
two opposed, substantially flat sides of the handle portion of
the elongate surgical tool.

5. The surgical system of claim 1, wherein the open distal
end of the slidable mass 1s adapted to slidably seat the distal
portion of the surgical tool.

6. The surgical system of claim 1, wherein the proximal
end of the slidable mass includes an inner, substantially
flattened proximal end wall, and an inner, substantially
tapered distal end wall having a central opening extending
therethrough, the slidable mass being effective to apply a
proximally directed force to the inner, substantially flattened
proximal end wall of the surgical tool and a distally directed
force to the mnner, substantially tapered distal end wall of the
surgical tool.

7. The surgical system of claim 1, wherein the slidable
mass has a length greater than a length of the handle portion
of the surgical tool.

8. The surgical system of claim 1, wherein the slidable
mass 1s movable between a first, proximal position in which
the open distal end of the mass abuts the distal end of the
handle portion of the surgical tool and the proximal end of
the mass 1s positioned proximal to the proximal end of the
handle portion of the surgical tool, and a second position 1n
which the proximal end of the mass abuts the proximal end
of the handle portion of the surgical tool and the distal end
of the mass 1s positioned distal to the distal end of the handle
portion of the surgical tool.

9. The surgical system of claim 1, wherein the handle
portion of the elongate surgical tool includes four sides,
wherein a {irst pair of opposed sides have a substantially flat
shape and define a first width, and a second pair of opposed
sides define a second width, and wherein the opening in the
side wall of the slidable mass defines a third width, the third
width being greater than the first width and less than the

second width.
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10. The surgical system of claim 1, wherein the distal
portion of the surgical tool includes a distal end having an
attachment mechanism disposed thereon and selectively
connectable to an element selected from the group consist-
ing of a prosthesis, a prosthesis component, and a medical
instrument.

11. A surgical system, comprising:

an elongate surgical tool having a proximal handle portion

with four sides, two opposed sides having a first shape,
and the other two opposed sides having a second shape,
and an elongate member extending distally from the

handle portion and terminating at a distal end; and

a slidable mass removably and replaceably engageable
with the surgical tool to enable the slidable mass to be
selectively reciprocated along a longitudinal axis of the
surgical tool, the slidable mass having
a substantially closed proximal end, a substantially
open distal end, and a side wall defining a hollow
inner portion within which a portion of the surgical
tool 1s able to seat, and

a longitudinally extending groove formed 1n at least a
portion of the side wall, the groove extending dis-
tally from a point adjacent the proximal end of the
device and forming an opening 1n the side wall that
communicates with the hollow inner portion of the
slidable mass.

12. The surgical system of claim 11, wherein the slidable
mass 1s slidably and operably mated to the handle portion of
the surgical tool when the mass 1s positioned in a {first
orientation, and the slidable mass i1s removable from handle
portion of the surgical tool when the mass 1s positioned 1n a
second orientation.

13. The surgical system of claim 12, wherein the opening
in the side wall of the slidable mass defines a shape
complementary to the first shape of two opposed sides of the
handle.

14. The surgical system of claim 13, wherein the slidable
mass 1s movable along a longitudinal axis of the surgical tool
when the mass 1s positioned 1n the first orientation.

15. The surgical system of claim 11, wherein the substan-
tially open distal end of the mass 1s adapted to slidably seat
the elongate member extending distally from the handle
portion.

16. The surgical system of claim 11, wherein the handle
portion of the surgical tool includes two opposed, substan-
tially flat sides having a first width, and two opposed
substantially rounded sides having a second width, and the
ogroove 1n the slidable mass defines a width greater than the
first width and less than the second width.

17. The surgical system of claim 11, wherein the distal
end of the elongate member 1s adapted to selectively mate to
an element selected from the group consisting of a
prosthesis, a prosthesis component, and a medical instru-
ment.

18. The surgical system of claim 11, wherein the slidable
mass 1s eflective to selectively apply a proximally directed
force and a distally directed force to the surgical tool.

19. A medical impacting device, comprising:

an elongate, substantially cylindrical object having a side
wall defining a hollow 1nner portion, a longitudinal
ax1s, a substantially closed proximal end, and an open
distal end; and

a longitudinally extending groove formed in at least a
portion of the side wall and 1n communication with the
hollow 1nner portion of the cylindrical object, the
oroove extending from the open distal end to a point
adjacent the proximal end of the cylindrical object;
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wherein the groove and the hollow imner portion of the device to be reciprocated along the longitudinal axis

object have geometries and dimensions suitable to thereotf to apply a force to a portion of the surgical tool.
facilitate selective, sliding engagement with a portion

of a surgical tool in a manner that enables the impacting k% ¥k
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